Figure S1. Consort diagram depicting overall study design, Related to Figure 1
All patients were recruited from QECH in Blantyre, Malawi. Patients were lost due to
declined enrollment, failure to meet inclusion requirements, and/or an alternative
diagnosis following enrollment. Patients with low parasite burden (unable to accurately
assess var transcript levels) and no MRI evaluation were excluded from the machine

learning models.

Figure S2. Transcript profiling of var genes with second generation primers, Related to
Figures 2 and 3

EPCR-binding CIDRa1.1/4/5/6/7/8 containing var transcripts are present at high levels in
Ret+CM cases across the brain swelling spectrum and fatal cases compared to UM cases. P-
values correspond to Kruskal-Wallis adjusted for multiple comparisons using Dunn’s

correction.

Figure S3. Machine learning retinopathy and swelling models, Related to Figure 4
Host and parasite factors that discriminate patients with retinopathy and severe swelling
in a RF analysis after Pthrp2 filtration. Summary of the four RF models: Ret+CM versus
UM, Ret+CM versus Ret-CM, severe swelling versus UM, and severe swelling versus

absence of swelling.

Figure S4. Overview of next-generation sequencing methodology and classification
of DBLa tags by BLAST analysis of a custom database of var genes, Related to

Figure 5



(A) Steps involved in preparation of Illumina MiSeq libraries. Gel purification steps are
omitted for simplicity.

(B) Computational analyses of Illumina MiSeq reads.

(C) BLAST strategy for classifying NGS DBLa tags into different PFEMP1 types.

(D) Designation of PFEMP1 type to DBLa tags based on BLAST analysis. Bar graph
shows the proportional representation of unique DBLa sequence reads in each patient.
Unique tags have been colored based on their BLAST identity to 521 var sequences.
Classification predictions were based on the top 5 hits of BLAST searches performed on
a custom library of near full length PFEMP1 sequences from Rask et al. and Jespersen et
al. Dark color: >4 of the top 5 hits were of the same type. Light color: 3 of the top 5 hits

were of the same type. Ambiguous: <3 were of the same type. See also Table S7.

Figure S5: Binding specificity of 62B1-1-CIDRa1.7 and IT4var31-CIDRo4 binding
for CHO745-EPCR and CHO745-CD36 cells, Related to Figure 6

(A) Binding of 62B1-1-CIDRa1.7 to CHO745-EPCR cells, but not CHO745 or CHO745-
CD36 cells.

(B) Binding of IT4var31-CIDRa4 to CHO745-CD36 cells, but not CHO745 or CHO745-
EPCR cells.

Binding was assessed by flow cytometry. Mean = SD. A representative graph is shown of
n=3 independent experiments. Binding to the negative control cells is shown only for 50

pg/ml.

Figure S6: Summary illustration of host and parasite factors important for CM



disease progression, Related to Figures 1-6

Visual depiction of host and parasite factors distinguishing CM (i.e. Ret+CM + severe
swelling and/or fatality) from UM. The inset illustrates how an EPCR-binding CIDRa/1.7
domain isolated from the brain of a fatal pediatric CM case may impair the APC-EPCR
protective pathway by inhibiting protein C activation or by preventing the interaction

between soluble APC and EPCR.

Table S1. Summary of patient details and P. falciparum var transcript analysis, Related
to Figure 1 and Table 1

Table S2. Clinical characteristics of patients excluded from var expression analysis,
Related to Table 1

Table S3. Primer sequences for qRT-PCR targets, Related to Figures 2-3 and S2

Table S4. var domain expression levels in Ret+CM, Ret-CM, and UM cases, Related to
Figures 2 and 3

Table S5. var domain expression levels in CM cases by brain volume/swelling severity,
Related to Figure 3

Table S6. Primer grouping for set enrichment analysis, Related to Figure 4

Table S8. Number of unique DBLa tags per patient, Related to Figure 5

Table S9. Summary of identical DBLa tags in/between 2015-2016 isolates and

1999-2003 brain samples, Related to Figure 5
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Figure S3
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Feature/ RF RF cmi RF RF oM
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Figure S5
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Figure S6
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Table S1

Tablo S1. Summary of patient detalls and P. falciparum var transcriptional analysis, Related to Figure 1 and Tabie 1

Clinical Severe Severe Respiratory Neurocognitive GRT-PCR  DBLa-CIDRal.7  NGS
Patient ID_Age (yr) _Presentation  MRI Score Swelling  Anemia _Distress Sequelae  Death  (Y/N) clone DBLa
MI043 2 UM UD UD N N Y
MI044 8 um up up N N Y
MI045 1 um up up N N Y
MIo46 1 um up up N N Y
MI047 2 um up up N N Y
MI048 5 um up up N N Y
MI049 8 um up up N N Y
MI050 6 um up up N N Y
MI051 10 um u up N N Y
MI052 4 um u up N N Y
MI053 1 um up up N N Y
MI054 2 um up up N N N
MI055 10 um ub up N N Y
MI056 7 um up up N N N
MI057 6 uMm ub ub N N Y
MI058 6 uM ub ub N N Y
MI059 " uM ub ub N N Y
MI060 1 uM ub ub N N Y
MI061 2 uMm uo ub N N Y
MI062 10 uMm ub ub N N Y
MI063 3 um ub ub N N Y
MI064 2 um ub ub N N Y
MIO65 " um ub ub N N Y
MIO66 4 um ub ub N N Y
MI067 4 um ub ub N N Y
MI068 4 um up up N N Y
MI069 7 um up up N N Y
MI070 3 um up up N N Y
MIo71 6 um up up N N Y
MI072 1 um up up N N Y
MI073 7 um up up N N Y
MI074 6 um up up N N Y
MI075 7 um up up N N Y
MI076 1 um up up N N Y
Mio77 6 um up up N N Y
Mi078 2 um up up N N Y
Mio79 6 um up up N N Y
MI080 2 um up up N N Y
MP3296 2 Ret-CM 2 0 N N Y
MP3298 5 Ret+CM N N Y
MP3299 1 other N Y Y
MP3300 1 Ret+CM 8 1 Y N died Y
MP3301 3 Ret+CM N Y Y
MP3302 3 Ret-CM 6 0 N Y Y
MP3303 1 other 5 0 N N Y
MP3304 1 Ret-CM 3 ) N N Y
MP3305 4 Ret+CM 4 ) Y N Y
MP3306 5 Ret-CM N N Y
MP3307 2 other N N Y
MP3308 1 other N N Y
MP3309 4 Ret-CM N Y sequelae Y
MP3310 5 Ret-CM N N Y
MP3311 2 Ret+CM 7 1 Y N Y
MP3312 5 Ret+CM 3 0 Y N Y
MP3313 3 Ret+CM 7 1 N Y Y
MP3314 up N N
MP3315 1 Ret-CM N N Y
MP3316 4 Ret+CM 4 0 N N Y
MP3317 10 Ret-CM 6 0 N Y Y
MP3318 1 Ret+CM Y N Y
MP3319 2 Ret-CM Y N Y
MP3320 6 Ret+CM 7 1 N N died Y Y Y
MP3321 2 Ret+CM 8 1 N Y died Y Y N
MP3322 6 Ret-CM 4 0 N N Y
MP3323 4 Ret+CM 8 1 Y Y died Y Y Y
MP3324 5 Ret+CM 6 0 Y N Y
MP3325 3 Ret+CM 6 0 N N Y
MP3326 6 Ret+CM 5 0 N N Y
MP3327 5 Ret+CM 8 1 N Y died Y Y Y
MP3328 9 Ret+CM 3 0 N N Y
MP3329 8 Ret+CM 8 1 N N died Y Y Y
MP3330 12 Ret+CM 6 ) N N Y
MP3331 3 Ret+CM 4 ) N Y Y
MP3332 6 Ret-CM 4 0 N N Y
MP3333 2 Ret-CM 5 0 Y Y sequelae Y
MP3334 6 Ret+CM 7 1 N N 4
MP3335 6 Ret-CM N N Y
MP3336 7 Ret+CM 5 0 N N Y
MP3337 7 Ret+CM 6 0 N N Y
MP3338 9 Ret+CM 6 0 N N Y
MP3339 1 Ret+CM 7 1 Y N Y
MP3340 4 Ret+CM 8 1 N N Y Y Y
MP3341 3 Ret-CM 6 0 N N Y
MP3342 4 Ret+CM 6 0 N N Y Y Y
MP3343 3 Ret+CM 7 1 N N Y
MP3344 4 Ret+CM 7 1 Y N Y Y Y
MP3345 5 Ret-CM 3 0 N N N
MP3346 2 Ret+CM 7 1 Y N Y
MP3347 5 Ret+CM 7 1 N N N
MP3348 2 Ret+CM 5 0 N N N
MP3349 4 Ret+CM 3 0 Y N Y
MP3350 7 Ret+CM 4 0 N Y Y
MP3351 7 Ret+CM 4 0 N N Y
MP3352 6 Ret+CM 8 1 N N Y Y Y
MP3353 4 Ret+CM 7 1 N Y Y
MP3354 5 Ret+CM 7 1 N Y died Y
MP3355 3 Ret+CM 6 ) Y N Y
MP3356 1 Ret+CM 5 0 Y N Y
MP3357 1 Ret+CM 6 ) Y N Y
MP3358 2 Ret-CM 8 1 N Y died Y
MP3359 1 Ret+CM 6 4 N Y N
MP3360 3 Ret+CM 7 1 N N N
MP3361 3 Ret+CM 6 0 N N Y Y Y
MP3362 3 Ret+CM 6 0 Y N N
MP3363 7 Ret+CM 8 1 N N N
MP3364 3 Ret+CM 6 4 Y N Y
MP3365 4 Ret+CM 4 0 N N N
MP3366 3 Ret+CM 7 1 N N Y Y Y
MP3367 10 Ret+CM 3 0 Y Y Y
MP3368 7 Ret+CM 7 1 N N N
MP3369 4 Ret+CM 6 0 N Y N
MP3370 1 Ret+CM 4 0 N N N
MP3371 7 Ret-CM 1 0 N Y Y
MP3372 1 Ret-CM 4 0 N N Y
MP3373 10 Ret+CM 8 1 N N Y Y Y
MP3374 5 Ret+CM 4 0 N N Y Y Y
MP3375 3 Ret+CM Y Y Y
MP3376 1 Ret+CM 7 1 N N Y

UM, uncomplicated malaria; Ret+/Ret-CM, retinopathy positive/negative cerebral malaria; UD, undetermined; Y/N, yes/ no; Y*, only ad

jonal CIDRa specific qRT-PCR data available.

MRiscore, 1. atrophy 2. mild atrophy 3.normal 4.slight swelling 5. mild swelling 6.moderate swelling 7. substantial swelling 8. substantial sweling + effacement & herniation.
Severe swelling, MRI score >6; Severe anemia, packed cell

distress,

f deep breathing, grunting, nasal flaring, chest indrawing, and/or chest retractions.



Table S2. Characteristics of Ret+CM cases excluded from var analysis, Related to Table 1

Patient Characteristic var Typed cases (n = 49) Excluded cases (n =8) p-value*
Age (yr), median [IQR] 4.0[3.0, 5.7] 3.0 [1.5, 5.5] 0.20
Male, n (%) 31 (63.3) 4 (50.0) 0.48
Smear score, median [IQR] 3[2.0,4.0] 3[2.5, 3.5] 0.55
Parasitemia (10°/ul), median [IQR] 3.2[0.4, 96.3] 21.4 [3.8,316.1] 0.23
Pfhrp2 (ng/ml), median [IQR] 5196 [1040, 16680] 975 [334, 4447] 0.03
Hgb (g/dL), median [IQR] 7.7 [6.4,9.0] 7.2 [5.6, 8.8] 0.58
Platelets (10°/ul), median [IQR] 50.0 [32.0, 84.0] 53.5[29.5, 91.0] 0.89
Total WBC (10%/ul), median [IQR] 8.3[6.6,11.6] 10.0[8.1, 12.5] 0.48
Lactate (mmol/L), median [IQR] 3.4[2.1,5.4] 4.7 [2.8,6.1] 0.40
Blantyre coma score, median [IQR] 211, 2] 1.5[1, 2] 0.59
Severe malarial anemia, n (%) 17 (34.7) 2 (25.0) 0.59
Respiratory distress, n (%) 11 (22.4) 2 (25.0) 0.87
Jaundice, n (%) 5(10.2) 0(0) 0.34
Brain swelling®, n (%) 34 (75.6) 7 (87.5) 0.46
MRI scores (scale 1-8)

1-4 -- Absence of swelling 11 (24.4) 1(12.5)

5-6 -- Mild/moderate swelling 13 (28.9) 4 (50.0)

7-8 -- Severe swelling 21 (46.7) 3(37.5)

Mortality, n (%) 7 (14.3) 0(0) 0.25

IQR, interquartile range; °var typed (n=45), Excluded (n=8); Brain swelling = MRl score > 4.
*P-values correspond to Wilcoxon rank-sum or chi-squared test.



Table S3. Primer sequences for qRT-PCR targets, Related to Figures 2-3 and S2

Primer name

Forward primer(s)

Reverse primer(s)

DBLo2/a1.1/2/4/7

TCCTACCAATTTAGATTACGTCCCTCA

CGTACAATCATATCCATTAAGACTAC

DBLal.4

GGTTTCATACTAATGTATGGCATCGTAA

GMACGACTAAAAAGACAAGGATTTCT

CIDRal.4 and
CIDRol

GGGTTAGAAAWTTMTTAATAGACACTA

CTTTTTGTTTAACCCATYTGTCAAAAC

CIDRal.6

AGAAGGCGCAATAAAAGTGTTGT

GAATTATTGTCTATGCATCTTTCAGC

CIDRal.7

CGGAAACTATAACGTGGAAAGATAA

CTTTTTGTTTAACCCATYTGTCAAAAC

DBLf3

TGTRAAACAAATMGCACAATATTATAAA

GCATCRSCYTTCAAAGCWCTTCT

DBLo-CIDRa DC8

GYTCARAWTATTGCCAACCC

ACCSTYACAWWBAACTACAC

CIDRal.1

TAARGTGGGAACATCAACTTAAGAAT

CTAAATCTTYCGTAAATTGATCCCAT

DBLB12 and DBLPB3/5

CATCAAGTKTGGAGAGCTATGAAATGTG

TAATCTTCTATKGGGATACCATTACA

DBLy4/6

AGAAACAHATTTTGCKTGG

CCATGTTCWTTCCACCAGTCDTCAAG

DBLal.7

GATTAYGTCCCTCAATTTTTAMGWTGGT

GTTTACGAAATGCTTCTCGTTGATTRCC

CIDRal.4

AACAATGGAAATGCTATTAYRA

TCGKTTTCCCACTTTATASTGTC

CIDRal1.1

TGGGAACATCAACTTAAGGATTGCATA
TGGGAACATCAACTTAAGAATTGCATA
TGGGAACATGAACTTAAGGATTGCATA

TAAATCTTYCNTAAATTGATHCCAT

CIDRal.4

AACTATCAAAAATGGGAATGCTATTA
AACTATGAACAATGGAAATGCTATTA
AACTATCAAAAATGGAATTGCTATTA
AACTATGAAAACTGGCAATGCTATTA
AACAATCAAATATGGAAATGCTATTA

TTTCCCACTTTATAGTGTCTATTA
TTTCCCATTTTATAGTGTCTATTA
TTTCCCACTTTATACTGTCTATTA
TTTCCCAGTTTATAGTGTCTATTA
TTTCCCACTCTATAGAGTCTATTA

CIDRo1.5a

CIDRal1.5b

GATTTATGGATTAAGAATTTATTAAG
GATTTGTGGGTTACGAATTTATTAAG
GATTTGTGGGTTACATATTTATTAAG

ACGATACTATAGACTGGAAATACG
ATTGGGAAWATAAACTTAAGACCTG
TGGATACTACAGATTGGGATCGTA

TAATTCATCCGTAAATTTCTTCCA
CAAATCTTCCTTAAGTTTTTTCCA
TAATTCATCCGTAAATTGATTCCA
CAAATCTTCTTTAAGTTTTTTCCA

AACCCATTGTTCAAAACATTTACA
AACCCATTTATCAAAACACGTACA
AACCCATTTATCAAAACACATACA

CIDRal.6

ATAATACTAATGTSACGGATTGT

CAGTTTCTTTATACTATCCCATTC
ACATCCTTTATACTACCCCATTCC
AATTCCTTTATACTCTTCCATTCTG

CIDRal.7

CGGAAACTATAACGTGGAACGATAA
CGGAAACTATAAGGTGGAACGATAA
CGGAAACTATAACGTGGAAAGATAA
GGATACTATAATGTGGAATGATAAA

TAGTTTCTTTATACTATTCCATTC
TAGTTCCTTTATACTATTCCATTC
TAGTTTCTTTATATTATTCCATTC
TAGTTTCTTTATACTACTCCATTC
TAATTCCTTTATATTATTCCATTC

CIDRo1.8a

CIDRo1.8b

ATAATTGTGAAATGAAAGGTTCA

AATAGACAGTATAATGTGGGAA
AAAGGATACTATAAAGTGGGAA

TATGCAMTTCTTAAGTTTGGTTTCC

CAAAACATWTACAATTTTCGTTACA

DBL00.1

AGTAGAAWAGGTAAGGTGCGTA

CTATCCAATTTTCATAACTATG

DBL00.16

ATATTTYGAYTAYGTGCCRC

WKWTTCATACAKACGACACC

DBLa0.6/9

GAAGGACAATCAATAACACAAGATTATC

CATAGTACATATTTGAGAAGGAGA

DBL00.9

TTTCTSAAGTAMRTGGCGGTGAATGTG

AAATTTCTAACGCATAAATKTAATCG

CIDRa2.2

ATGGTTCGATTATTGATATG

CCATCGTTTATAACAWTCAC

CIDR02.3/5/6/7/9/10

TACARMATATTGYSAAGCATGTCCG

TTTATCACCGGTAAGTATTGGTAT

CIDRa3.1-3

HWWMCAAAAGACATTCAATCC

TGTTCTCCARTRTATGGAATC

CIDRa3.4

GAACCTGAKSAATTCCAAAAGACRT

CCTCTCCAATACATAGAATCGTTCAA

DBLS5

AACAYATGTGTACMTCNAATTTAGAA

TAGCGWTTTATTATCTCAKCTGCATC

ICAM-1 binding motif*

AATTNHTGCTNKTAATGGTGGTCCTG

GGACCAAGTATGCCACCATTTTGTA




CIDRy SAWATGATTGATCGTAGGGGACC TAAATGTAGTATAKTSATTRAGGTCTA
CIDRy1/2 GATGAATTATGGGGATGTACTGRT AATTAAATTTGTTATAAAATCKC
CIDRYy2/9 GATGGTTAAGATATTTTRTACASGATT TCRYCTTCAACCACMTYTTGGGC

DBLeg2 AAATTTAATAGGTTTGGRAGCACA ACCATAATCTGCATAWGAYCTTTTCAT

DBLe3 TGTATTGGTACCTCCTAGAAGA TTAATCTTTTAGCTTCAGAAAATGCMGAT

DBLegl2 AATTACCTAAYGAAGATGAAATTCCTCA CTTTACATGCTTGTTTTGCCCATTCAA
DBLy DC9 ATTTACACGAWSAATTAVAAAAACTTTGT | CTTTAGGTGGATWATCSAAAGCTTCAGG

DBLYy9 CCSAATTTTTSMGATYCATGTT RACMATATTCTTTCCACCAS
DBLy DC6 AGACAACCACAAACATCTGCTTGCAG TTAGGMGGAYAATCGAACGCTTCAGG

DBL4 ATWVNGAACCTCCTGATTATGAT ATTCACTCCATTCTTGCAAAAAACGA

DBLES ATATTACCAAAGAAGGTGGATATAT ATTCTCACAAWTTTTCATCGWTTCC

DBL{Z6 AWWVNGAWCCMCCTGATTATGA TTCACTCCATTCTTGCATCCAACG
DBLy DC5 GATTATGAKGGRTGTGAAAA KYGTCGTAGGTTTTATGAGG

DBLJB7 and DBLB9 AWGATTGGTGGGAAGCWAAYMGWG CAAGAGGGGTAACAGTGGTAGTATC
DBLal.5/6a GATTAYGTCCCTCAATTTTTAMGWTGGT GATTTGTTTTATTACAATCGTAACCCTC
DBLal.5/6b ATTGTAGTMRKGAGGGTTACGATTGTA CWTYTKCACAAYKTGGACAWTCTARATC

CIDR& TAAATGTAACTTASATGTATGTGAA AATACTYTAACCAACGTTTAATMAATAC

GTTGCTCCYMCTTTTTGTAATGT ACCACRTTGGTCGCATCTTTGTC
DBLp DC5 CCCCCHCCYTTTTGTAAYGTNCC CACTCACTATGTTGGTGYCATTTTT
TTGCACCCATTTTTTGTAATATGCC GCCASCACTTCWACTCCNACCAC
YACAYTWACCACATTNGTSGM
TTTTAGTACAATCATAACCATCACCA
GATTTGTTTTWTTACAATCGTAACCCTC
DBLa1.5/6/8 GATTAYGTBCCTCAATTTITAMGWTGGT ACAATCCTCACCATCACCACTACAAT
CGTGATATATCTGTTTKAGTACAATC
GATCTGTTCGTTTACAATCGTAACCCTC
TAAATGTAACTTAGATGTATGTGAAC AATACTTTAACCAACGTTTAATCAATAC
TAAATGTAACTTACATGTATGTGAAC AATACTTTAACCAACGCTTAATCAATAC
CIDRS TAAATGTAACTTAGACGTATGTGAAC AATACTGCAACCAACGTTTAATCAATAC
TAAATGTTACTTAGATGTATGTGAAC AATGCTCTAACCAACGTTTAATGAATAC
TAAATGTAACTTAGATATATGTGAAC AATACATCAACCAACGCTTAATCAATAC
TAAATGTAAGTTAGATGTATGTGAAC AATATTCTAACCACCGTTTAAATAGTAC
DBLal.1 TTGATGAAGATGAAGAATCTGAATG GAGCTTCCAAGTTTTTATCACACAT
DBLe8 AAGAGGATCTACTTAATGCTGCTTTTAG AACTGAACTTCATAGCCTCATATGC
VarA TTGGGRAATBTGTTAGTTAYRGCAA CTGCAAAACTKCGWGCAAG
UpsB1 CATCCGCCATGCAAGTATAA CGTGCACGATTTCGATTTTT
UpsCl1 CACATCGATTACATTTTAGCGTTT TGTGGTAATATCATGTAATGG

APrimers from Lennartz et al. 2017; Group primers from Rottmann et al. 2006.
Remaining domain primers from Lavstsen et al. 2012, Petersen et al. 2016/Mkumbaye et al. 2017 (bold).




Table S4. var domain expression levels in Ret+CM, Ret-CM, and UM cases, Related to Figures 2 and 3

Binding 'Domain Primer/Domain DC  Group Ret+CM (n = 49) Ret-CM (n = 18) P-value* FDR® UM (n = 38) P-value* FDR®
EPCR DBLa2/a1.1/2/4/7 B/A,A  143.1[75.4,231.7] 89.8[37.9, 246.0] 0.28 0.80 32.0[8.9,76.2] <0.0001 <0.0001
DBLa1.4 A 14[1,6.9] 101,4.3] 0.75 0.95 101,1.4] 0.02 0.03
CIDRa1.4 and CIDRa1 A 10.0[1.3,20.0] 7.6[1.4,257] 0.76 0.95 21[1,6.5] 0.002 0.004
CIDRa1.6 A 101,3.4] 101,1.7] 0.42 0.82 101, 1] 0.10 0.13
CIDRa1.7 A 9.5[1.9, 32.9] 2.101,19.2] 0.15 0.80 101,54] 0.0001 0.0004
DBLB3 A 10.6[5.2, 43.1] 4.1[1.2,43.5] 0.28 0.80 1.3[1,10.4] 0.0001 0.0004
DBLa-CIDRa 8 B/A 10.6 [2.3, 30.6] 10.4 [4.1, 34.8] 0.87 0.96 1.8[1,9.5] 0.0003 0.0009
CIDRa1.1 8 B/A 27.5[3.9, 103.7] 22.6[1, 85.5] 0.49 0.82 5.3[1,30.0] 0.003 0.006
DBLB12 and DBLB3/5 8 B/AA 32.0[11.3,63.7] 55.0[16.3, 103.7] 0.40 0.82 11.6 [4.1, 24.2] 0.0005 0.001
DBLy4/6 8 B/A 37.2[16.0, 95.3] 29.5[6.8, 98.6] 0.50 0.82 12.8[2.3,35.9] 0.009 0.02
DBLa1.7 13 A 37.1[6.4,75.1] 10.5[1.2,35.2] 0.18 0.80 2.1[1,16.2] 0.0001 0.0004
CIDRa1.4 13 A 2.3[1,5.6] 1.8[1,6.3] 0.91 0.96 101, 1] 0.0002 0.0007
Total CIDRa1 A, BIA 1327 [74.6,292.7] 117.1[39.3, 401.6] 0.55 0.88 247[7.0,41.6] <0.0001  <0.0001
DC8 CIDRa1.1/8 8 B/A 46.2[9.9, 97.4] 36.6[17.0, 114.8] 0.80 0.95 9.6 [1.6, 28.6] 0.002 0.004
Group A CIDRa1.4-7 A 82.0[36.1, 170.0] 49.0[12.2, 196.4] 0.28 0.80 8.4[1,31.4] <0.0001  <0.0001
CIDRa1.1 8 B/A 36.2[5.8, 79.8] 223[7.3,72.7] 0.92 0.96 4.5[1,26.3] 0.002 0.005
CIDRa1.4 13 A 3.5[1,9.4] 4.9[1,8.1] 0.67 0.95 101,3.4] 0.005 0.009
CIDRa1.5 A 24.4 5.3, 60.5] 7.2[3.6,43.3] 0.41 0.82 11,8.6] <0.0001  <0.0001
CIDRa1.6 A 6.9[1.1,23.4] 4.9[1,16.1] 0.35 0.82 101,3.1] <0.0001  <0.0001
CIDRa1.7 A 17.8[3.4,47.7] 5.4[1,16.8] 0.16 0.80 1.2[1,12.0] 0.0001 0.0004
CIDRa1.8 8 B/A 4.9[1,17.5] 5.3[1,11.0] 0.81 0.95 1.3[1,37] 0.04 0.06
CD36 DBLa0.1 B 101,1.3] 101,3.9] 0.19 0.80 11,1 0.02 0.03
DBLa0.16 19 B 6.0[1.2,23.0] 15.4 2.0, 30.0] 0.24 0.80 3.4[1,13.8] 0.35 0.38
DBLa0.6/9 B 21[1,7.8] 7.6[2.0,25.5] 0.03 0.42 101,3.0 0.16 0.19
DBLa0.9 20 B 6.1[1.4,13.8] 6.4[1.2,25.4] 0.73 0.95 3.6[1,9.5] 0.07 0.10
CIDRa2.2 B 3.9[1,11.4] 2.4[1,109] 0.50 0.82 1.1[1,2.8] 0.02 0.03
CIDRa2.3/5/6/7/9/10 B 15.3[7.4,42.7] 27.415.3,48.0] 0.79 0.95 19.1[6.6, 30.2] 0.56 0.57
CIDRa3.1-3 B.C 3.6[1,11.3] 5.3[1.1,11.9] 0.74 0.95 3.1[1,4.8] 0.23 0.26
CIDRa3.4 19 B.C 9.8[3.3,28.1] 23.2[1.6,47.8] 0.37 0.82 5.1[1,16.1] 0.08 0.11
DBLB5 B(AC) 11[1,4.5] 27[1,7.3] 0.39 0.82 101, 2.0] 0.07 0.10
ICAM-1 ICAM-1 binding motif* A 17.1[7.1,32.7] 15.9[3.8,41.6] 0.61 0.92 1.7[1,12.8] <0.0001 <0.0001
C-terminal CIDR CIDRy B.C 8.0[3.3,22.9] 14.1[4.3,43.7] 0.45 0.82 7.8[2.4,19.4] 0.44 0.47
CIDRy1/2 B 5.8[2.4,12.5] 8.0[1,234] 0.41 0.82 5.5[1.6,9.8] 0.53 0.55
CIDRy2/9 B 2.3[1,11.5] 2.8[1,213] 0.77 0.95 13[1,8.1] 0.27 0.30
C-terminal DBL DBLe2 7 B(C) 9.4[3.7,48.0] 1.1[1,18.9] 0.01 0.42 1[1,3.5] <0.0001 <0.0001
DBLe3 7 B(AC) 191, 6.6] 12[1,6.8] 0.93 0.96 101,4.4] 0.21 0.24
DBLe12 12 BA 10,1 101, 1] 0.76 0.95 101, 1] 0.12 0.15
DBLy 9 B 8.8[3.0,44.0] 9.9[3.3,32.6] 0.98 0.98 5.1[1,9.9] 0.007 0.01
DBLY9 9 ABC 101,1.9] 1011,1.7] 0.92 0.96 1011,1.2] 0.50 0.53
DBLy 6 B(AC)  152[1.3,69.3] 24.71(6.8,64.3] 0.43 0.82 3.9[1,205] 0.03 0.05
DBLZ4 9 B 3.9[1.7,12.0] 3.9[1.1,16.4] 0.87 0.96 241[1,5.9] 0.07 0.10
DBLZ5 6 B(AC) 20[1,11.9] 54[1,24.1] 0.30 0.80 101,5.5] 0.14 0.17
DBLZ6 10 B 15[1,4.3] 101,6.7] 0.60 0.92 101,1.9] 0.02 0.03
Group A - Unknown DBLy 5 A 25[1,10.6] 101,2.8] 0.06 0.49 101,22 0.002 0.004
DBLB7 and DBLBY 5 A 13[1,5.7] 101,10.7] 0.66 0.95 101, 1] 0.006 0.01
DBLa1.5/6a 16 A 24.7[3.4,91.9] 7.8[1,30.2] 0.11 0.68 271[1,231] 0.001 0.004
DBLa1.5/6b 16 A 9.3[2.3,36.2] 2411,9.8] 0.04 0.45 1.8[1,9.5] 0.002 0.004
CIDR3 16 A 5.7[1.1,15.9] 1.2[1,5.5] 0.07 0.49 101,2.0] 0.0001 0.0004
DBLB 5 A 11.6 [5.8, 49.4] 5.6[1.4,18.5] 0.07 0.49 ND ND ND
DBLa1.5/6/8 16 A 61.4[1,223.2] 16.3[1,70.7] 0.21 0.80 27.8[10.8, 60.2] 0.10 0.13
CIDRd 16 A 12.9[1.5, 36.8] 3.2[1,94] 0.03 0.42 1.1101,3.9] 0.0004 0.0004
Unknown phenotype DBLa1.1 1 A 4.0[1,12.1] 26[1.1,11.7) 0.94 0.96 171,34] 0.01 0.02
DBLe8 3 A 3.7[2.0, 16.6] 22[1,9.3] 0.26 0.80 101,3.3] 0.0002 0.0007
Group VarA 102.6 [64.3, 153.0] 78.6[15.0, 208.7] 0.30 0.80 26.4[2.9, 66.3] <0.0001 <0.0001
UpsB1 24.419.1,453] 30.6 [13.5, 69.1] 0.50 0.82 12.6[1.9,284] 0.002 0.004
UpsC1 7.6[3.0, 12.4] 2.9[1,5.1] 0.02 0.42 19[1,4.1] <0.0001  <0.0001
Values listed as median [25th, 75th]; *P-values P to Wil rank test between indicated group and Ret+CM. FDR®, Simes for multiple compari 'y rate

APrimers from Lennartz et al. 2017; Remaining domain primers from Lavstsen et al. 2012 (white), Petersen et al. 2016 (grey), Mkumbaye et al. 2017 (grey).

Group primers from Rottmann et al. 2006. ND, not determined. Total CIDRa1, sum of CIDRa1.1/4/5/6/7/8; DC8 CIDRa1.1/8, sum of CIDRa1.1/8; Group A CIDRa1.4-7, sum of CIDRa1.4/5/6/7.



Table S5. var domain expression levels in CM cases by brain swelling severity, Related to Figure 3

Bindit h pe/Domain Primer/Domain subclas: DC  Group Absent (n =18) Mild/mod (n=17) P-value* FDR° Severe (n=22)  P-value* FDR°
EPCR DBLa2/a1.1/2/417 B/IA,A 171.6 [61.2, 249.9] 122.6 [91.5, 220.1] 0.84 0.97 133.5[69.0, 214.5] 0.62 0.93
DBLa1.4 A 101,4.3] 101,9.8] 0.68 0.97 3.6[1,7.3] 0.20 0.93
CIDRa1.4 and CIDRa1 A 4.3[1,11.0] 15.3[10.4, 21.5] 0.04 0.70 9.7[4.3,30.9] 0.25 0.93
CIDRa1.6 A 101,23] 101,6.2] 0.32 0.75 101,1.1] 0.56 0.93
CIDRa1.7 A 5.6[1,75.8] 13.0[3.3, 26.8] 0.55 0.96 15.5[4.6, 43.3] 0.49 0.93
DBLB3 A 15.4 [1.2, 45.5] 17.1[9.5, 62.9] 0.32 0.75 8.0[3.9,44.0] 0.96 0.98
DBLa-CIDRa 8 B/A 10.1[2.1, 24.8] 30.6[9.1, 48.3] 0.03 0.70 10.4 [4.0, 25.0] 0.68 0.93
CIDRa1.1 8 B/A 35.8[3.2, 116.4] 31.0[2.4, 85.5] 0.94 0.97 30.4[8.8, 108.8] 0.74 0.93
DBLB12 and DBLB3/5 8 B/AA 56.7 [17.7,76.4] 56.1[29.1,79.4] 0.64 0.97 19.4[6.7, 88.8] 0.29 0.93
DBLy4/6 8 B/A 46.8[15.3, 95.3] 62.6 [22.8, 98.6] 0.64 0.97 35.5[18.8, 98.5] 0.93 0.98
DBLa1.7 13 A 21.1[8.0, 100.2] 39.2[2.7, 110.0] 0.96 0.97 32.0[11.6, 58.0] 0.75 0.93
CIDRa1.4 13 A 1.7[1,6.8] 3.0[15,7.2] 0.29 0.75 2.2[1,4.6] 0.87 0.94
Total CIDRa1 A, B/A 132.7 [98.1, 251.6] 188.3 [68.6, 390.1] 0.88 0.97 167.2 [89.5, 404.6] 0.82 0.94
DC8 CIDRa1.1/8 8 B/A 46.2[34.3, 85.3] 88.9[9.2, 140.9] 0.84 0.97 54.1[11.3,157.9] 0.63 0.93
Group A CIDRa1.4-7 A 81.4[37.8, 164.2] 88.7 [42.6, 228.6] 0.58 0.96 91.6 [33.4, 186.5] 0.79 0.94
CIDRa1.1 8 B/A 38.2[9.6, 68.5] 34.1[3.4,98.5] 0.97 0.97 50.5[10.7, 91.7] 0.61 0.93
CIDRa1.4 13 A 4.3[1.9,7.9] 7.6[1,20.6] 0.30 0.75 3.3[1,5.6] 0.52 0.93
CIDRa1.5 A 28.4[9.3, 62.5] 24.9[3.4,83.4] 0.97 0.97 24.5[15.4, 46.9] 0.76 0.93
CIDRa1.6b A 7.8[1,39.3] 15.7 1.7, 28.1] 0.71 0.97 5.6 [2.1, 10.9] 0.72 0.93
CIDRa1.7 A 10.5 [1, 39.9] 9.1[3.9, 96.4] 0.40 0.78 38.4[6.9, 47.7] 0.15 0.93
CIDRa1.8 8 B/A 5.5[1,18.1] 12.2[6.8, 55.8] 0.02 0.70 1.6 [1,9.4] 0.34 0.93
CD36 DBLa0.1 B 1.1[1,3.0] 101, 1] 0.13 0.75 101,1.3] 0.29 0.93
DBLa0.16 19 B 15.4 [2.6, 30.0] 11.6[2.0, 24.7] 0.82 0.97 4.7[1.1,11.3] 0.08 0.93
DBL00.6/9 B 24[1,7.0] 2.3[1,7.8] 0.86 0.97 5.3[1.7,13.3] 0.22 0.93
DBLa0.9 20 B 15.91[5.2, 27.9] 6.1[3.0, 12.1] 0.12 0.75 5.9[1.5,13.4] 0.15 0.93
CIDRa2.2 B 2.4[1,15.7] 41011, 11.4] 0.78 0.97 4.7[1.2,10.1] 0.70 0.93
CIDRa2.3/5/6/7/9/10 B 11.1[5.6, 48.0] 18.1[6.7,31.2] 0.95 0.97 29.1[14.5, 50.6] 0.19 0.93
CIDRa3.1-3 B.C 6.3[1.1,10.2] 2.3[1,5.7] 0.33 0.75 7.0[1.4,17.7] 0.50 0.93
CIDRa3.4 19 B.C 21.2[6.6, 35.9] 13.9[6.6, 30.2] 0.96 0.97 10.4[2.1,31.8] 0.41 0.93
DBLB5 B (A,C) 101,24] 14[1,52] 0.61 0.97 2.7[1.1,8.7] 0.07 0.93
ICAM-1 ICAM-1 binding motif* A 16.3[2.2,37.1] 18.0[14.0, 72.0] 0.31 0.75 229[7.1,44.7] 0.61 0.93
C-terminal CIDR CIDRy B.C 11.1[6.7, 53.3] 6.9[5.5, 16.8] 0.32 0.75 11.1[2.3, 24.5] 0.51 0.93
CIDRy1/2 B 7.0[1.8,24.1] 6.8[1.8, 14.9] 0.84 0.97 9.0[3.2,14.7] 0.87 0.94
CIDRy2/9 B 4.1[1,25.6] 3.1[1.4,21.3] 0.92 0.97 3.0[1,9.3] 0.31 0.93
C-terminal DBL DBLe2 7 B (C) 26.9[3.2,62.7] 4.6[1,38.1] 0.35 0.75 6.5[3.8, 44.6] 0.63 0.93
DBLe3 7 B(AC) 14[1,4.4] 3.6[1,7.9] 0.27 0.75 1.8[1,9.5] 0.54 0.93
DBLe12 12 BA 101,2.9] 10,1 0.1 0.75 101,1.3] 0.57 0.93
DBLy 9 B 20.1[2.8, 66.8] 6.7 [2.1,32.6] 0.41 0.78 10.9 [4.1, 40.1] 0.34 0.93
DBLY9 9 ABC 101,1.2] 16[1,3.5] 013 075 101, 1.6] 0.95 0.98
DBLy 6 B(AC) 26.3[1.1,91.8] 24.7[4.6,69.3] 0.89 0.97 26.8 3.3, 62.6] 0.73 0.93
DBLz4 9 B 9.3[2.5, 16.4] 2.6[1.3,12.6] 0.28 0.75 6.6 [2.4,13.1] 0.61 0.93
DBLZ5 6 B(AC) 2.0[1,19.1] 1.2[1,11.9] 0.89 0.97 5.0[1.5,14.8] 0.46 0.93
DBLZ6 10 B 14[1,4.0] 3.3[1,8.9] 034 075 1.7[1.1,3.5] 0.51 0.93
Group A - Unknown DBLy 5 A 101,24] 4.5[1,16.3] 0.05 0.70 3.6(1.3,14.2] 0.03 0.93
DBLP7 and DBLB9 5 A 221,115 141[1,10.4] 068 097 1.9[1,4.0] 0.41 0.93
DBLa1.5/6a 16 A 2591, 55.1] 46.3[12.9,79.2] 0.19 0.75 23.5[4.8,105.2] 0.59 0.93
DBLa1.5/6b 16 A 7.8[1,32.5] 12.8[5.5, 34.9] 0.24 0.75 7.6[2.0,42.8] 0.62 0.93
CIDR3 16 A 4.0[1,10.6] 7.7[2.2,22.8] 0.42 0.78 3.5[1,17.2] 0.87 0.94
DBLB 5 A 20.5[8.3,47.3] 10.3[4.7, 20.1] 0.19 0.75 27.3[7.9,60.3] 0.99 0.99
DBLa1.5/6/8 16 A 28.8[1, 130.1] 89.4[30.1, 261.4] 0.21 0.75 60.0 [1, 157.7] 0.65 0.93
CIDR3 16 A 10.5[1, 25.3] 17.5[3.6, 34.1] 0.42 0.78 12.2[2.2, 36.8] 0.53 0.93
Unknown phenotype DBLa1.1 1 A 3.4[1.2,83] 1.101,13.2] 0.58 0.96 6.4[1,13.5] 0.56 0.93
DBLe8 3 A 6.1[1, 16.6] 13.1[2.7,42.4] 0.20 0.75 25[1,84] 0.29 0.93
VarA 135.1[77.4, 193.5] 106.7 [82.2, 143.9] 0.53 0.96 94.6 [55.5, 179.1] 0.45 0.93
UpsB1 32.6[20.0,70.4] 21.5[12.7,39.8] 0.28 0.75 26.2[10.9, 44.4] 0.36 0.93
UpsC1 7.6[3.0, 14.7] 5.1[1.5,9.8] 0.20 0.75 7.4[3.8,13.4] 0.85 0.94
Values listed as median [25th, 75th]; *P-values corresp: to Wi rank test il d group and Absent. FDR®, Simes adjustment for multiple comparisons/false discovery rate

APrimers from Lennartz et al. 2017; Remaining domain primers from Lavstsen et al. 2012 (white), Petersen et al. 2016 (grey), Mkumbaye et al. 2017 (grey); Group primers from Rottmann et al. 200(

Total CIDRa1, sum of CIDRa1.1/4/5/6/7/8; DC8 CIDRa1.1/8, sum of CIDRa1.1/8; Group A CIDRa1.4-7, sum of CIDRa1.4/5/6/7.



Table S6: Primer grouping for Random Forest set enrichment analysis, Related to Figure 4

Lavstsen et al., 2012, Petersen et al., 2016, Mkumbaye et al., 2017, Lennartz et al., 2017

EPCR binders CIDRa1 domains Group A DC8 CD36 binders Group A- Unknown DC5 DC16 ICAM-1 binders 1gM binders
DBLa2/al /2/4/7 CIDRat.4 2016 D DBLat.1 DC1  |DBLa-CIDRa DBLa0.16 DC19 |DBLB7and DBLBS  DC5 |DBLA7 and DBLRY |DBLa1.5/6/8 2016  |DBLB3 DBLy DC6
DBLa.14 CIDRa1.5 2016 DBLe8 DC3  [CIDRa1.12016 CIDRa3.4 DC19  [DBLy 2016 DC5  |DBLy 2016 CIDRG 2016 DBLps DBL{5  DC6
DBLa1.7 DC13  |CIDRat.6b 2016 DBLa2/at. /21417 CIDRa1.8 2016 DBLA0.9 DC20 |DBL1.5/6/82016  DC16 ICAM-1 binding motif ~ [DBLe2 ~ DC7
CIDRa1.4 2016 DC13  |CIDRat.7 2016 BLa.1.4 DBL12and DBLR3/5S  [DBLa0.1 CIDRS 2016 DC16 DBLe3  DC7
CIDRa1.5 2016 CIDRa1.12016 DC8  [DBLatl? DC13  |DBLy4/6 DBLA0.6/9 DBLe12  DC12
CIDRa1.6b 2016 CIDRa1.8 2016 DC8  [CIDRat.42016 DC13 CIDRa2.2
CIDRa1.7 2016 CIDRa1.5 2016 CIDR02.3.5.6.7.9.10
CIDRa1.4 and CIDRat CIDRa1.6b 2016 CIDRa3.1/3
DBLa-CIDRa pcs CIDRa1.7 2016 DBLBS
CIDRa1.12016 ey CIDRa1.4 and CIDRat DBLe2 [olerg
CIDRa1.8 2016 pcs DBLB3 DBLe3 DC7
DBLB12 and DBLP3/5 e DBLB7 and DBLE9 DCs DBLY DCY
DBLy4/6 e DBLy 2016 DCs DBZ4 DCY
DBLB3 DBLa1.5/6/8 2016 DC16 DBLZ6 DC10
ICAM-1 binding motif CIDRS DC16 CIDRy2/9

VarA CIDRy

ICAM-1 binding motif




Table S8. Number of unique DBLa tags per patient, Related
to Figure 5

# Unique DBLa Tags

Patient ID* # Reads® 75% Population 90% Population

3320 624,674 10 34
3321 526,648 11 21
3323 436,764 10 24
3327 488,279 16 46
3329 559,208 12 26
3340 587,067 15 31
3344 571,053 13 44
3352 408,909 18 52
3366 557,837 5 18
3373 441,941 7 23
3361 467,674 4 11
3342 476,982 2 3
3374 539,338 11 25

?Colored by brain swelling status; red: severe swelling,
orange: moderate swelling, black: no swelling.
®lllumina MiSeq sequencing reads



Table S9. Summary of identical DBLa tags in/between 2015-2016 isolates and
1999-2003 brain samples, Related to Figure 5

Common DBLa Tags

Predicted PfEMP1

Tag 2015-2016 Cohort® 1999-2003 Brain Samples® type (BLAST)®
1 3320-28¢ 3340-30, 3373-12 78B1-8-KC678520
2 3321-3, 3323-22 79B1-2.03_KC678564
3 3321-11 78B1-18_KC678522
4 3327-11 34E3-35_KC678168
5 3344-7 37B1-2.50_KC678223
6 3352-33 82F3-2.03_KC678616
7 3352-41 61B1-15_KC678299 GrpA-EPCR
8 3366-4 75B-1-11_KC678489 GrpB/C
9 3320-11,3327-7, 3329-5,

3344-16, 3373-4 -
10 3361-7, 3340-29, 3366-15 -

11 3320-1, 3327-15 -
12 3320-3, 3323-13 -
13 3320-10, 3352-24 --
14 3321-2, 3373-22 --
15 3323-5, 3344-15 -
16 3323-9, 3352-14 --
17 3327-43, 3352-16 -
18 3327-28, 3344-1 --
19 3344-34, 3361-3 -
20 3352-32, 3366-8 -
21 3374-10, 3344-11 -

aColored by brain swelling status; red: severe swelling, orange: moderate swelling, black: no swelling.
®Tembo et al. 2014

°Prediction based on top 5 BLAST hits. Dark color: =24 of the top 5 hits were of the same type. Light color:
3 of the top 5 hits were of the same type. Ambiguous: <3 were of the same type. See also Figure S4 and
Table S7.

dPatient ID-Tag #





